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Procedural Summary 

As a procedural summary, a notice of appeal was submitted on 
December 8, 2 003 2 in response to an Official Action mailed August 
7, 2003, made final, including an Advisory Action mailed October 
28, 2003. On February 10, 2004, Applicants submitted an Appeal 
Brief, the subject matter of which is hereby incorporated by 
reference in its entirety. On April 20, 2004, the Patent Office 
mailed a new Office Action, made final, reopening the 
prosecution. On July 20, 2004, a Request for Reinstatement of 
the Appeal and Supplemental Brief was submitted in response to 
the new points made in April 20th Office Action, the subject 
matter of which is also hereby incorporated by reference in its 
entirety. On September 16, 2005, the Notice of Non-Compliance 
mailed. This new Brief for Appellants is in response to the 
September 16th Notice of Non-Compliance and is a combination of 
the February 10th Appeal Brief and the July 20th Request for 
Reinstatement of the Appeal and Supplemental Brief. 

This Brief for Appellants is being filed in triplicate in 
accordance with 37 CFR §1. 17(c). No additional fee is being 
submitted; however, in the event a further fee is needed, the 
commissioner is hereby authorized to charge deposit account no. 



The Notice of Appeal was mailed on December 8, 2003 with a 
return receipt postcard. The Patent Office stamped and mailed 
the return receipt postcard back to applicants on December 10, 
2003 . 
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23-0442 for whatever fees are necessary to submit this Brief for 
Appellant. 

I. THE REAL PARTY IN INTEREST 

The real party in interest is CiDRA Corporation, of 
Wallingford, Connecticut, a corporation of the State of Delaware, 
doing business at 50 Barnes Park North, Wallingford, CT 06492. 

II. RELATED APPEALS AND INTERFERENCES 

There are no related appeals and interferences. 

III. STATUS OF CLAIMS 

Independent claims 1-20 are pending, stand rejected, and 
are being appealed. 

IV. STATUS OF AMENDMENTS 

No amendment was filed subsequent to the August 7th final 
rejection. 
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V. SUMMARY OF THE INVENTION 

1. The Problem In The Art 

Pages 1-2 of the patent application set forth the problem in 
the art being addressed by the claimed invention. In summary, 
the use of an etalon formed by broadband fiber Bragg grating 
pairs as shown in Figure 1 of the patent application results in a 
very limited set of resonant frequencies, as described in the 
patent application on page 2, line 20, through page 3, line 3. 
For example, if a resonant optical frequency is outside a very 
limited region, the light will pass through the fiber Bragg 
grating etalon cavity unaffected. For a set of reference optical 
frequencies, the unaffected light is most undesirable and would 
merely result in the provision of a very limited spectrum of 
optical reference signals. The use of a multiplicity of etalons 
formed from a series of broadband fiber Bragg grating pairs in 
order to overcome this problem raises a whole different set of 
problems, including issues related to the differing temperature 
sensitivities of the multiplicity of etalons formed from the 
broadband fiber Bragg grating pairs. 

2 . The Claimed Solution 

The inventors recognized the aforementioned problem in the 
art and provided a solution to the same. To solve this problem, 
the inventors designed an optical system featuring a chirped 
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Bragg grating etalon that responds to the broadband optical 
signal, for providing a chirped Bragg grating etalon optical 
signal having a precise set of optical reference signals, as 
recited in claim 1. The precise set of the optical reference 
signals includes a series of peaks covering most of a source 
spectral width of the broadband source with the power at the 
beginning and end of the spectrum of the broadband source passed 
substantially unaffected by the chirped Bragg grating etalon, as 
recited in dependent claim 20 (See also dependent claim 4). 

In effect, the whole thrust of the claimed invention is to 
use a broadband source in combination with a chirped Bragg 
grating etalon in order to provide a precise set of optical 
reference signals having a broad spectrum of frequencies of 
interest. As a person skilled in the art would appreciate, the 
use of the chirped Bragg grating etalon to provide the desired 
series of peaks covering most of the source spectral width of the 
broadband source substantially eliminates the differing 
temperature sensitivities problem that might otherwise occur with 
the use of the multiplicity of etalons formed from the broadband 
fiber Bragg grating pairs like that of the prior art shown in 
Figure 1 of the patent application. 
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VI . ISSUE 

The following issue will be addressed in the Argument: 
The non-obviousness of claims 1-2 0 over Krinqlebotn (United 
States Patent No. 6,097,487) in view of Farhadiroushan (United 
States Patent No. 5,754,293), and further in view of Galvanauskas 
et al. (United States Patent No. 5,499,134). 

VII. GROUPING OF THE CLAIMS 

Claims 1, 4 and 20 are argued separately, and claims 2-3 and 
5-19 stand or fall in relation to claim 1. 

VIII. ARGUMENTS 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kringlebotn (United States Patent No. 
6,097,487) in view of Farhadiroushan (United States Patent No. 
5,754,293) and further in view of Galvanauskas et al. (United 
States Patent No. 5,499,134). 
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The Traversal 

It is respectfully submitted that the proposed combination 
of Krinqlebotn in view of Farhadiroushan and Galvanauskas et al. 
does not teach or suggest an optical system featuring a chirped 
Bragg grating etalon that responds to a broadband optical signal, 
for providing a chirped Bragg grating etalon optical signal 
having a precise set of optical reference signals, as recited in 
claim 1. 

Moreover, it is respectfully submitted that the prior art 
does not suggest why one of ordinary skill in the art would be 
motivated first to combine features of Krinqlebotn 1 s optical 
measuring device with features of Farhadiroushan ' s sensing 
device, then further modify the proposed combination by 
substituting Galvanauskas et aL ' chirped Bragg gratings for 
Farhadiroushan 1 s non-chirped inline fiber Bragg grating pairs, in 
order to end up with the claimed optical system for providing a 
precise set of reference signals, especially to solve the problem 
in the art being addressed by the inventors related to the use of 
broadband fiber Bragg grating pairs for providing such precise 
reference signals. None of the cited references even recognize 
the problem being solved by the inventors or suggest a solution 
thereto. 

Krinqlebotn discloses a wavelength measurement device for 
measuring Bragg grating wavelengths of several multiplexed FBGs, 
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as described in column 4, line 37 , to column 5, line 9. The 
wavelength measurement device includes a broadband source 1 and 
tunable F-P filter 2 for providing a tunable broadband signal to 
a directional coupler 4 having two optical fibers attached 
thereto. One optical fiber has fiber Bragg gratings 6 having 
wavelengths -i, - 2 , -3, while the other optical fiber has at least 
one fiber Bragg grating 5 with a known wavelength having 
wavelengths * r ef, and other fiber Bragg gratings -4, *s- In 
operation, the reflected light from the FBGs, occurring in time 
when the wavelength of the narrowband filter source light matches 
the Bragg wavelengths of the FBGs, is directed through a 
directional coupler 4 onto a detector 7 which converts the 
optical signal to an electrical pulse train as illustrated, with 
each pulse representing the individual Bragg wavelengths of the 
FBGs with one pulse representing * re f. 

It is respectfully submitted that Kringlebotn does not teach 
or suggest that its fiber Bragg gratings having different 
wavelengths -i, *2, *3, *ref, -4, m s are a chirped Bragg grating 
etalon, as claimed herein. Kringlebotn ' s fiber Bragg gratings 
having different wavelengths -i, *2, -3, *ref, -4, m s are not a pair 
of identical fiber Bragg gratings as the term is known and used 
in the art. 3 Moreover, Kringlebotn does not teach or suggest 



It is respectfully submitted that a person skilled in the 
art would appreciate that an etalon configuration has two 
identical Bragg gratings (i.e. having identical wavelengths) in a 
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that its fiber Bragg gratings respond to the broadband optical 
signal, for providing a chirped Bragg grating etalon optical 
signal having a precise set of the optical reference signals, as 
claimed herein. Clearly, the graph in Figure 1 has a time based 
output showing the different fiber Bragg grating wavelengths *i, 
•2, -3, 'ref, -4, *s over different times. Finally, Krinqlebotn 
neither recognizes nor suggests a solution to the problem related 
to using broadband fiber Bragg grating pairs for providing 
precise reference signals, which is the problem being addressed 
and solved by the claimed invention. This is no surprise since 
the whole thrust of Krinqlebotn 1 s disclosure relates to a 
measuring device. 

The reasoning on page 2 of the Final Rejection recognizes 
that Krinqlebotn does not teach or suggest either the use of an 
etalon or a chirped Bragg grating etalon as these terms are known 
and used in the art. In order to make up for this deficiency, 
the reasoning is pointing to Farhadiroushan and Galvanauskas et 
al . to fill the gaps. 

However, in summary, it is respectfully submitted that 
neither Farhadiroushan nor Galvanauskas et al. suggests the use 
of a chirped Bragg grating etalon in combination with a broadband 

series in an optical fiber. In operation, optical light having 
the wavelength of the Bragg grating pair reflects back and forth 
between the identical Bragg grating pair. Enclosed is page 261 
(Exhibit A) from "Fiber Bragg Gratings", by Othonos et al , which 
defines an etalon. 
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optical source to solve the problem being address by the 
inventors. Further, neither Farhadiroushan nor Galvanauskas et 
al. suggests the use of a chirped Bragg grating etalon in 
combination with a broadband optical source to provide a precise 
set of optical reference signals, especially having a series of 
peaks covering most of a source spectral width of the broadband 
source with the power at the beginning and end of the spectrum of 
the broadband source passed substantially unaffected by the 
chirped Bragg grating etalon, as recited in dependent claim 20. 

For example, Farhadiroushan discloses an optical sensor 
system having a series of sensing interferometers 10, each with a 
respective specific wavelength -i, -2, # n- Each sensing 

interferometers 10 is formed by an in-line fiber Bragg grating 
pair that provide a single separate wavelength of interest. 
Clearly, Farhadiroushan ' s sensing interferometers 10 are not 
formed from chirped Bragg gratings, as claimed herein, so the 
reasoning in the Final Rejection is pointing to Galvanauskas et 
al . to fill this void. 

It is respectfully submitted that Farhadiroushan merely 
discloses a sensing device, and neither recognizes problems 
related to designing an optical system for providing a set of 
optical reference signals, nor provides suggestions about 
solutions related to such optical system designs for providing a 
set of optical reference signals, including the use of a chirped 
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Bragg grating etalon to solve the "broadband grating" problem 
being addressed by the instant inventors for providing the same. 

In view of this, it is not clear on the record as a whole why 
one of ordinary skill would be motivated to even look to 
Farhadiroushan ' s teaching related to a sensing device to solve 
the problem related to providing a set of reference signals like 
that being addressed by the instant inventors. 

Galvanauskas et al. merely discloses the use of a system 
having a chirped fiber Bragg grating. Galvanauskas et al. neither 
recognizes problems related to designing an optical system for 
providing a set of optical reference signals, nor provides 
suggestions about solutions related to such optical system 
designs for providing a set of optical reference signals, 
including the use of a chirped Bragg grating etalon to solve the 
"broadband grating" problem being addressed by the instant 
inventors for providing the same. In view of this, it is not 
clear on the record as a whole why one of ordinary skill would be 
motivated to even look to Galvanauskas et al. ' teaching related 
to a chirped grating to solve the problem related to providing a 
set of reference signals like that being addressed by the instant 
inventors . 

The Federal Circuit has clearly announced that, when an 
obviousness determination is based on multiple prior art 
references, there must be a showing of some " teaching, 
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suggestion f or reason" to combine the cited references. Winner 
International Royalty Corp. v. Wang, 202 F.3d 1340, 1348, 53 USPQ 
2d 1850, 1585 (Fed. Cir.) cert, denied, 530 US 1238 (2000). The 
Federal Circuit further instructs that " [t]he mere fact that the 
prior art may be modified in the manner suggested by the Examiner 
does not make the modification obvious unless the prior art 
suggested the desirability of the modification." In re Fritch, 
972 F.2d 1260, 1266 Note. 14 23 USPQ 2d 1780, 1783-84 N.14 (Fed. 
Cir. 1992) citing In re Gordon, 733 F.2d 900, 902, 221 USPQ 1125, 
1127 (Fed. Cir. 1984). It is further established that " such a 
suggestion may come from the nature of the problem to be solved, 
leading inventors to look to references relating to possible 
solutions to the problem." Pro-Mold & Toolco v. Great Lakes 
Plastics, Inc., 75 F.3d 1568-1573, 37 USPQ 2d 1626, 1630 (Fed. 
Cir. 1996), citing In re Rinehart , 531 F.2d 1048-1054, 189 USPQ 
143, 149 (CCPA 1976) considering the problem to be solved in a 
determination of obviousness. The Federal Circuit reasons in 
Para-Ordnance Mfg. v. SGS Importers International Inc., 73 F.3d, 
1085, 1088-89, 37 USPQ 2d 1237-1239-40 (Fed. Cir. 1995), cert. 
denied, 519 US 822 (1996) for the determination of obviousness, 
that the Court must answer whether one of ordinary skill in the 
art who sets out to solve the problem and who had before him in 
his workshop the prior art, would have been reasonably expected 
to use the solution that is claimed by the Appellant. However, 
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" [o]bviousness may not be established using hindsight or in view 
of the teachings or suggestion of the invention" . In addition, 
the Federal Circuit requires the Patent and Trademark Office to 
make specific findings on a suggestion to combine prior art 
references. In re Dembiczak, 175 F.3d 994, 1000-01, 50 USPQ 2d 
1614, 1617-19 (Fed. Cir. 1999). " The combination of elements 
from non-analogous sources, in a manner that reconstructs the 
applicant's invention only with the benefit of hindsight, is 
insufficient to present a prima facie case of obviousness." 
Oetiker, 977 F.2d at 1445, 24 USPQ 2d at 1446. 

It is respectfully submitted that the proposed combination 
involving both a combination and substitution/modification is not 
proper under the case law announced by the Federal Circuit, 
because nothing in either cited reference, or anything else on 
the record as a whole for that matter, suggests either to make 
such a combination then a subsequent substitution/modification, 
or a reason why one of ordinary skill in the art would be 
motivated to do the same to solve the problem being addressed by 
the instant inventors. In view of this, the Examiner has failed 
to establish a prima facie case of unpatentability with respect 
to all of these claims and, in particular, with respect to claims 
1 and 20. 

For instance, in the proposed combination a single one of 
the multiplicity of Farhadiroushan 1 s non-chirped inline fiber 
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Bragg grating pairs from the sensing interferometers 10 is being 
substituted for a single one of the multiplicity of fiber Bragg 
gratings 6 shown in Figure 1 of Krinqlebotn . (The remaining 
multiplicity of fiber Bragg gratings 6 shown in Figure 1 of 
Krinqlebotn are apparently not being used.) However, nothing in 
the three cited reference suggests either to make such a first 
combination, or a reason why one of ordinary skill in the art 
would be motivated to make the same to solve the problem being 
addressed by the instant inventors. Further, clearly this 
proposed combination does not result in the claimed invention. 

Because of this, in the proposed combination a single 
chirped Bragg grating etalon is next being substituted for 
Farhadiroushan 1 s single non-chirped inline fiber Bragg grating 
pair in order to provide the claimed precise set of optical 
reference signals. However, for reasons set forth in the patent 
application on pages 1-2, the use of a chirped Bragg grating 
etalon configuration in the manner recited in the claimed 
invention provides an important contribution to the state of the 
art, the need or provision of which not recognized by the prior 
art and thus would not be obvious to one of ordinary skill in the 
art. For example, pages 1-2 of the patent application set forth 
the problem in the art being addressed by the inventors of the 
claimed invention. In summary, the use of an etalon formed by 
broadband fiber Bragg grating pairs as shown in Figure 1 of the 
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patent application results in a very limited set of resonant 
frequencies, as described in the patent application on page 2, 
line 20, through page 3, line 3. For example, if a resonant 
optical frequency is outside a very limited region, the light 
will pass through the fiber Bragg grating etalon cavity 
unaffected. For a set of reference optical frequencies, the 
unaffected light is most undesirable and would merely result in 
the provision of a very limited spectrum of optical reference 
signals. The use of a multiplicity of etalons formed from a 
series of broadband fiber Bragg grating pairs in order to 
overcome this problem raises a whole different set of problems, 
including issues related to the differing temperature 
sensitivities of the multiplicity of etalons formed from the 
broadband fiber Bragg grating pairs. 

The inventors first recognized this problem in the art and 
provided a solution to the same. To solve this problem, the 
inventors designed an optical system featuring a chirped Bragg 
grating etalon that responds to a broadband optical signal, for 
providing a chirped Bragg grating etalon optical signal having a 
precise set of optical reference signals, as recited in claim 1. 

The precise set of the optical reference signals includes a 
series of peaks covering most of a source spectral width of the 
broadband source with the power at the beginning and end of the 
spectrum of the broadband source passed substantially unaffected 
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by the chirped Bragg grating etalon, as recited in dependent 
claim 20. 

In effect, the whole thrust of the claimed invention is to 
use a broadband source in combination with a single chirped Bragg 
grating etalon in order to provide a precise set of optical 
reference signals having a broad spectrum of frequencies of 
interest. As a person skilled in the art would appreciate, the 
use of the chirped Bragg grating etalon to provide the desired 
series of peaks covering most of the source spectral width of the 
broadband source substantially eliminates the differing 
temperature sensitivities problem that might otherwise occur with 
the use of the multiplicity of etalons formed from the broadband 
fiber Bragg grating pairs like that of the prior art shown in 
Figure 1 of the patent application. 

It is respectfully submitted that none of the cited prior 
art references, or any other prior art on the record, either 
recognizes the aforementioned problem in the art, or even 
remotely suggests a solution thereto, especially the use of a 
Bragg grating chirped etalon to solve the same. For all these 
reasons, the prior art does not teach or suggest the further 
substitution of chirped bragg gratings in place of the pair of 
FBGs shown and described in Farhadiroushan so as to form the 
chirped fiber Bragg grating etalon configuration, as claimed 
herein. 
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In conclusion, in the absence of that shown and described in 
the instant patent application, nothing in the cited references 
suggests either to make such a second substitution/modification, 
or a reason why one of ordinary skill in the art would be 
motivated to do the same to solve the problem being addressed by 
the instant inventors. For all these reasons, it is respectfully 
submitted that the proposed combination and 

substitution/modification is not proper under the Patent laws and 
smacks of hindsight reconstruction after the Patent Office has 
had the benefit of reading the instant patent application. 

Dependent Claims 2-15 
Claims 2-15 and 20 depend from claim 1, contain all the 
limitations therein, and are deemed patentable over the cited 
prior art for the reasons set forth above. 

Claims 16-19 

For substantially similar reasons, claims 16-19 are deemed 
patentable over the proposed combination. 

Response to the Points Made on Pages 5-8 
of the Final Rejection 

The whole thrust of the claimed invention is to provide an 

optical system that uses a chirped etalon that responds to a 

broadband signal for providing multiple precise reference signals 

17 
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that include multiple spikes as shown in Figures 4a, 5b, etc. of 
the instant patent application. 

In the Final Rejection, the reasoning states on page 3, sole 
paragraph, that the abstract and column 4, lines 49-50 of the 
specification are "leaving open the possibility that the 
reference grating [element 5 in Figure 1] is comprised of a 
plurality of Bragg gratings." However, in response thereto, it 
is respectfully submitted that this reasoning completely 
overlooks the fact that, in addition to that shown in Figure 1, 
Krinqlebotn also discloses a measuring device either using 
multiple gratings having the same wavelength in Figure 4 (which 
is clearly based on the device in Figure 1), or using multiple 
gratings having different wavelengths in Figure 5 (which is also 
clearly based on the device in Figure 1), as described in 
Krinqlebotn , column 5, line 33, through column 5, line 10. In 
operation, each grating in Krinqlebotn provides one reference 
signal with one spike. 

Moreover, the reasoning in the Final Rejection also 
overlooks the fact that Farhadiroushan merely discloses a sensing 
device using multiple etalons having different wavelengths, each 
etalon formed by a respective grating pair with the same 
wavelength, for sensing a parameter at different locations. In 
operation, each etalon in Farhadiroushan provides one reference 
signal, i.e. one spike, similar to Krinqlebotn . 
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In view of this similarly, it is respectfully submitted 
that, clearly, Krinqlebotn and Farhadiroushan both use either one 
grating for providing one reference signal, or one etalon for 
providing one reference signal. In addition, and in complete 
contrast, clearly neither Krinqlebotn nor Farhadiroushan 
discloses or even remotely suggests either using one grating for 
providing multiple precise reference signals, or using one etalon 
for providing multiple precise reference signals, which is the 
whole thrust of the claimed invention. It is respectfully 
submitted that the reasoning in the Final Rejection completely 
overlooks this fundamental deficiency in the teaching of the 
Krinqlebotn / Farhadiroushan proposed combination. 

For this reason, the Krinqlebotn / Farhadiroushan proposed 
combination simply cannot result in the claimed invention, even 
if one were motivated to combine and/or modify these two 
references in the manner proposed. In comparison, the claimed 
optical system is able to provide multiple precise reference 
signals from such an etalon structure because it has a chirped 
etalon. Clearly, neither Krinqlebotn nor Farhadiroushan even 
remotely suggests using such an etalon structure to provide such 
multiple precise reference signals, as claimed herein. 

Furthermore, there is clearly no motivation to combine 
Krinqlebotn and Farhadiroushan in the manner proposed, because 
Farhadiroushan expressly teaches away from using one etalon for 
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providing multiple reference signals, instead teaching to use a 
plurality of etalons each having a different respective 
wavelength for sensing a parameter at different locations. In 
other words, each etalon is spatially separated at a different 
location in order to separately sense a parameter at each 
different location. 

Nevertheless, the reasoning in the Final Rejection looks to 
further modify the Krinqlebotn / Farhadiroushan proposed 
combination by substituting Galvanauskas 1 chirped gratings for 
the gratings already in Farhadiroushan ' s etalon. The reasoning 
in the Final Rejection, page 4, paragraph 2, incorrectly bases 
this proposed substitution, modification and/or combination on 
some perceived need "to better facilitate the passage of a 
spectrum of wavelengths through the etalon as per the claimed 
invention for a reference measurement, as the use of chirped 
Bragg gratings offer 'unprecedented compactness, robustness, and 
system ef f iciency ' " , citing Galvanauskas 1 abstract, lines 7-8. 
However, it is respectfully submitted that one of ordinary skill 
in the art would not be motivated or desire to modify the 
Krinqlebotn / Farhadiroushan proposed combination in this manner 
because one would not be motivated or desire to sense or measure 
multiple reference signals at Farhadiroushan 1 s or Krinqlebotn ' s 
different sensing or measuring locations using an etalon having 
Galvanauskas ' chirped grating. The reasoning in the Final 
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Rejection completely overlooks this fact. Because of this, the 
reasoning in support of this substitution, modification and/or 
combination of the Kringlebotn / Farhadiroushan proposed 
combination is nothing more than hindsight reconstruction after 
the Patent Office has had the benefit of reading Applicants 1 
patent application. 

For all these reasons, it is respectfully submitted that the 
Kringlebotn / Farhadiroushan / Galvanauskas proposed combination does 
not, and cannot, result in the claimed invention, and that one of 
ordinary skill in the art would not be motivated or desire to 
combine and modify the subject matter of these three cited 
references in the manner proposed. It is respectfully submitted 
that the reasoning in the Final Rejection overlooks this 
fundamental deficiency in the reasoning that supports the 
Krinqlebotn / Farhadiroushan / Galvanauskas proposed combination. 

The Point on Page 7, Second Paragraph 
Furthermore, the point on page 7, second paragraph, states 
that claims 4 and 20 are not argued separately. In response 
thereto, it is respectfully submitted that, claim 4 recites an 
optical system according to claim 1, wherein the precise set of 
the optical reference signals includes a series of peaks covering 
most of a source spectral width of the broad optical source 
signal with the power at the beginning and end of the spectrum 
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passed unaffected by the chirped Bragg grating etalon due to the 
limited bandwidth thereof; while claim 20 recites an optical 
source according to claim 1, wherein the precise set of the 
optical reference signals includes a series of peaks covering 
most of a source spectral width of the broadband source; and the 
broadband source has a spectrum and the power at the beginning 
and end of the spectrum is passed substantially unaffected by the 
chirped Bragg grating etalon. 

The reasoning in the Final Rejection points to Galvanauskas 
for teaching a chirped grating. However , consistent with that set 
forth above , it is respectfully submitted that Galvanauskas 
neither teaches or suggests the features of the claimed invention 
set forth in claim 4 and 20 , nor would one of ordinary skill in 
the art be motivated or desire to combine the selective teaching 
of Galvanauskas with the Krinqlebotn / Farhadiroushan combination 
in the manner proposed. For example , Galvanauskas does not even 
remotely suggest to use a chirped grating in the manner set forth 
in claims 4 and 20, especially to solve the problem in the art 
being addressed by the inventors. Clearly, Krinqlebotn and 
Farhadiroushan are totally silent on this issue as well. It is 
respectfully submitted that the reasoning in the April 20th 
Office Action completely overlooks this fact, and does not look 
at Galvanauskas ' teaching as a whole. 



22 



Serial No.: 09/703,823 
The Point on Page 7, Third Paragraph 
In response to the point on page 7 , third paragraph, and 
consistent with that discussed above, it is respectfully 
submitted that Kringlebotn clearly discloses that the measuring 
device either uses multiple gratings having the same wavelength 
in Figure 4 (which is based on the device in Figure 1), or uses 
multiple gratings having different wavelengths in Figure 5 (which 
is also based on the device in Figure 1), as described in 
Kringlebotn , column 5, line 33, through column 5, line 10. In 
operation, each grating in Kringlebotn provides one reference 
signal with one spike. It is respectfully submitted that the 
reasoning in the April 20th Office Action completely overlooks 
Kringlebotn ' s teaching as a whole, including the fact that 
Kringlebotn discloses devices using multiple gratings in Figures 
4-5, instead choosing to rely on the Kringlebotn device in Figure 
1 that only uses a single grating 5, which has nothing whatsoever 
to do with the whole thrust of the claimed invention. 

The Point on Page 8, First Paragraph 
In response to the points on page 8, first and second 
paragraphs, and consistent with that discussed above, it is 
respectfully submitted that, clearly, Kringlebotn and 
Farhadiroushan both use either one grating for providing one 
reference signal, or one etalon for providing one reference 
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signal. In addition, and in complete contrast, clearly neither 
Krinqlebotn nor Farhadiroushan discloses or suggests either using 
one grating for providing multiple precise reference signals, or 
using one etalon for providing multiple precise reference 
signals, which is the whole thrust of the claimed invention. In 
view of this, it is respectfully submitted that any such 
substitution and/or modification of Farhadiroushan 1 s etalon for 
Krinqlebotn ' s reference Bragg grating does not result in using 
one grating for providing multiple precise reference signals, or 
using one etalon for providing multiple precise reference 
signals, which is again the whole thrust of the claimed 
invention. There is still an important piece of the claimed 
invention that is still missing and must somehow be filled in. 

Galvanauskas 1 teaching as a whole does not make up for the 
fundamental deficiency in the teaching of the 

Krinqlebotn / Farhadiroushan proposed combination in relation to 
this missing piece of the claimed invention. For example, as 
discussed in Applicants 1 February 10th Appeal Brief, pages 3-4, 
the use of an etalon formed by broadband fiber Bragg grating 
pairs as shown in Figure 1 of the patent application results in a 
very limited set of resonant frequencies, as described in the 
patent application on page 2, line 20, through page 3, line 3. 
For example, if a resonant optical frequency is outside a very 
limited region, the light will pass through the fiber Bragg 
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grating etalon cavity unaffected. For a set of reference optical 
frequencies , the unaffected light is most undesirable and would 
merely result in the provision of a very limited spectrum of 
optical reference signals. The use of a multiplicity of etalons 
formed from a series of broadband fiber Bragg grating pairs in 
order to overcome this problem raises a whole different set of 
problems f including issues related to the differing temperature 
sensitivities of the multiplicity of etalons formed from the 
broadband fiber Bragg grating pairs. 

Clearly, Galvanauskas ' does not recognize this problem in 
the art, or even remotely suggest a solution to the same. 

Instead, the inventors were the first to recognized the 
aforementioned problem in the art and provided said solution to 
the same. To solve this problem, the inventors designed an 
optical system featuring a chirped Bragg grating etalon that 
responds to the broadband optical signal, for providing a chirped 
Bragg grating etalon optical signal having a precise set of 
optical reference signals, as recited in claim 1. The precise 
set of the optical reference signals includes a series of peaks 
covering most of a source spectral width of the broadband source 
with the power at the beginning and end of the spectrum of the 
broadband source passed substantially unaffected by the chirped 
Bragg grating etalon, as recited in dependent claim 20 (See also 
dependent claim 4). 



25 



Serial No.: 09/703,823 
In effect, the whole thrust of the claimed invention is to 
use a broadband source in combination with a chirped Bragg 
grating etalon in order to provide a precise set of optical 
reference signals having a broad spectrum of frequencies of 
interest. As a person skilled in the art would appreciate, the 
use of the chirped Bragg grating etalon to provide the desired 
series of peaks covering most of the source spectral width of the 
broadband source substantially eliminates the differing 
temperature sensitivities problem that might otherwise occur with 
the use of the multiplicity of etalons formed from the broadband 
fiber Bragg grating pairs like that of the prior art shown in 
Figure 1 of the patent application. 

Nothing in Farhadiroushan , Krinqlebotn , Galvanauskas , alone 
or in combination, or anything else on the record for that 
matter, even remotely suggests combining the teaching of these 
references to solve the aforementioned problem. In complete 
contrast, neither Farhadiroushan , Krinqlebotn , Galvanauskas even 
remotely recognizes this problem in the art. Instead, the 
reasoning in the April 2 0th Office Action is piecing together 
selective teachings from the different cited references, and 
overlooking the teaching of each reference as a whole. 

In view of this, it is respectfully submitted that only the 
present patent application provides the motivation or desire to 
combine, substitute and/or modify the teaching of Farhadiroushan , 
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Krinqlebotn , Galvanauskas in the manner proposed, which smacks of 
hindsight reconstruction . 

Conclusion 

It is respectfully submitted that the proposed combination 
of Krinqlebotn in view of Farhadiroushan and further in view of 
Galvanauskas does not teach or suggest an optical system 
featuring a chirped Bragg grating etalon that responds to a 
broadband optical signal, for providing a chirped Bragg grating 
etalon optical signal having a precise set of optical reference 
signals, as recited in claim 1. Moreover, it is respectfully 
submitted that the prior art does not even remotely suggest why 
one of ordinary skill in the art would be motivated first to 
combine features of Krinqlebotn ' s optical measuring device with 
features of Farhadiroushan 1 s sensing device, then further modify 
the proposed combination by substituting Galvanauskas et al. ' 
chirped Bragg gratings for Farhadiroushan 1 s non-chirped inline 
fiber Bragg grating pairs, in order to end up with the claimed 
optical system for providing a precise set of reference signals, 
especially to solve the problem in the art being addressed by the 
inventors related to the use of broadband fiber Bragg grating 
pairs for providing such precise reference signals. None of the 
cited references even recognize the problem being solved by the 
inventors or suggest a solution thereto. Instead, the reasoning 
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in the Final Rejection is completely overlooking the teaching of 
the cited references as a whole, and piecing together selective 
parts of different references that neither recognizes the problem 
that needed to be solved in the prior art, or even remotely 
suggests the solution provided by the Applicants ' with the 
claimed invention. In view of this, it is respectfully submitted 
that the reasoning in the Final Rejection rejecting claims 1-20 
is in error, and should be reversed. 



In view of this, it is respectfully submitted that the 
reasoning in the rejection of these claims is in error, and 
should be reversed. 



Conclusion 



Respectfully submitted, 



William J. BaMfer 
Attorney for Applicants 
Registration No. 32,720 
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IX. APPENDIX 

The following claims are pending in the patent application: 

1. An optical system, comprising: 

a broadband source for providing a broadband optical signal; 

and 

a chirped Bragg grating etalon, responsive to the broadband 
optical signal, for providing a chirped Bragg grating etalon 
optical signal having a precise set of optical reference signals. 

2. An optical system according to claim 1, wherein the 
chirped Bragg grating etalon includes a pair of chirped Bragg 
gratings . 

3 . An optical system according to claim 2 , wherein the 
precise set of the optical reference signals is determined by the 
spacing of the chirped Bragg gratings of the chirped Bragg 
grating etalon. 
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4. An optical system according to claim 1, wherein the 
precise set of the optical reference signals includes a series of 
peaks covering most of a source spectral width of the broad 
optical source signal with the power at the beginning and end of 
the spectrum passed unaffected by the chirped Bragg grating 
etalon due to the limited bandwidth thereof. 

5. An optical system according to claim 1, wherein the 
optical system further comprises an optical filter that responds 
to the chirped Bragg grating etalon optical signal, for providing 
an optical filter signal having the precise set of the optical 
reference signals. 

6. An optical system according to claim 5, wherein the 
optical filter includes an optical bandpass filter. 

7. An optical system according to claim 5, wherein the 
optical filter includes an additional Bragg grating. 

8. An optical system according to claim 5, wherein the 
optical filter includes a long-period Bragg grating. 

9. An optical system according to claim 5, wherein the 
optical filter includes a selective dielectric filter. 
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10. An optical system according to claim 9, wherein the 
selective dielectric filter is a Bragg grating. 

11. An optical system according to claim 1, wherein the 
optical system further comprises an optical bandpass filter that 
responds to the chirped Bragg grating etalon optical signal, for 
providing an optical bandpass filter signal. 

12. The optical system according to claim 1, further 
comprising: 

an optical filter, responsive to the chirped Bragg grating 
etalon optical signal, for providing at least a portion of the 
precise set of the optical reference signals to an output port. 

13. The optical system according to claim 12, further 
comprising: 

an optical directional device for directing the chirped 
Bragg grating etalon optical signal to the optical filter, and 
directing the at least a portion of the precise set of the 
optical reference signals to the output port. 

14. The optical system according to claim 13, wherein the 
optical directional device includes one of an optical circulator 
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15. The optical system according to claim 12 , wherein the 
optical filter includes a Bragg grating filter for reflecting the 
at least a portion of the precise set of the optical reference 
signals to an output port. 

16. An optical source, comprising: 

a broad band source that provides a broadband optical 
signal; and 

an etalon including an optical waveguide having a pair of 
chirped Bragg gratings disposed therein, wherein the pair of 
chirped Bragg gratings are optically spaced a predetermined 
distance to provide a desired filter profile. 

17. An optical source according to claim 16, wherein the 
desired filter profile includes a precise set of optical 
reference signals . 

18. An optical source according to claim 17, wherein the 
precise set of the optical reference signals includes a series of 
peaks covering most of a source spectral width of the broadband 
source. 
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19. An optical source according to claim 18, wherein the 
broadband source has a spectrum and the power at the beginning 
and end of the spectrum is passed substantially unaffected by the 
etalon. 

20. An optical source according to claim 1, wherein 

the precise set of the optical reference signals includes a 
series of peaks covering most of a source spectral width of the 
broadband source; and 

the broadband source has a spectrum and the power at the 
beginning and end of the spectrum is passed substantially 
unaffected by the chirped Bragg grating etalon. 
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in-fiber band-pass filter with arbitrary band- pass/stop-band combination can be 
successfully produced. This may be achieved either using UV post- fabrication techniques 
[99] or with a phase mask. Agrawal et al. {92] presented theoretical results on the insertion 
of multiple phase shifts (three n-phase : shifi) equidistant along a fiber grating, resulting in 
three transmission peaks inside the stopband. As a further improvement to the operation of 
such devices as a band-pass filter, theoretical and experimental results on the introduction 
to a fiber Bragg grating of two n-phase- shifts located at optimized positions have been 
reported [100]. Although giving a wider and flattened band-pass peak, compared with the 
singly phase-shifted grating, the stop-band depth was not high enough for band-pass filter. 
The insertion of a third phase shift has been reported [ 101 ] giving a more rectangular band- 
pass shape while the increased phase-shift number allowed tailoring this rectangular 
spectral shape. Band-pass peaks with negligible ripples at the top (<0.01 dB) have been 
achieved through the optimization of distances between the phase shifts along the grating. 
These band-pass filters should find useful applications as noise filters or channel selectors 
in WDM systems. 
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6.5.6 Fabry-Perot Etalon Filters 

Placing two identical Bragg gratings in series on a single-mode fiber results in a Fabry- 
Perot etalon within the fiber core. With the advancements in the inscription of Bragg 
gratings in optical fiber it is now possible to obtain etalons with finesse as high as several 
thousands. A simple filter application of the Fabry-Perot consists of an optical circulator 
and another fiber grating [ 1 02]. The input signal is filtered with a Fabry-Perot (grating pair) 
and directed forward to the fiber grating by an optical circulator. The reflected signal from 
the fiber Bragg grating is then redirected to the output port by the circulator. Although 
narrowband Bragg grating Fabry-Perot filters have been reported with very high finesse, 
for applications in short-pulse lasers and wideband communication systems, a response 
over several nanometers or more may be required with a wide variety of free spectral 
ranges needed. One technique to accomplish this is to use linear chirped gratings instead of 
constant period Bragg gratings [103]. Town et al. demonstrated this approach using a 
resonator formed with two linearly chirped gratings having reflectivities exceeding 50% 
over a 1 50-nm spectral width. The gratings in each pair were chirped in the same direction 
along the fiber axis. For lower vales of the free spectral range, the gratings were spatially 
separated; for higher values they were partially overlapped. This arrangement produced a 
resonator operating over a wavelength span exceeding 150 nm with a free spectral range 
value in the range 0.09- 1 1 .27 nm. These types of structures have been used to demonstrate 
C W multiwavelength operation of erbium-doped fiber lasers [9]. 

6.5.7 Comb and Superstructure Filters 

The ability to permanently change the index of refraction in an optical fiber has proven to 
be extremely useful in the area of telecommunications and, in particular, in constructing 
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